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Summary 

 By combining the extended range, flexibility, environmental and health benefits of 

cycling with the space and energy efficient transport over longer distances by train, the 

bike-train combination can offer a true and attractive alternative to the private car. Yet 

despite the increase range offered by the bicycle, many destinations are still not accessible 

within a typical cycling distance (~5km). To further increase the access radius of train 

stations, emerging electric micromobility alternatives may provide an attractive and viable 

alternative. 

 To analyse this potential of micromobility, we carry out a stated preference survey 

among the Dutch population, testing the perception and preferences for a shared e-bike, 

e-step and e-moped and compare that with existing solutions that many are familiar with, 

namely the shared bicycle (OV fiets), local public transport (bus, tram, metro) or walking. 

 Our preliminary results show that to a large degree, respondent prefer to use 

existing modes of transport. Walking is most preferred for shorter distances (up to 

~15min), after which cycling and public transport are equally likely to be selected. The 

choice for either comes down to respondent’s existing travel behaviour: frequent cyclist 

would prefer using the bicycle and vice versa. Shared electric modes have a lower 

preference level, with the e-bike showing some attractiveness, whereas the step and 

scooter are in large not considered by respondents. When accounting for experience with 

such services however, we notice a substantial improvement in the preference for these 

modes, albeit still lower than walking, cycling or public transport. 

 Policymakers should therefore continue to put most effort and emphasis into 

strengthening the existing modes, providing a better level of service, higher availability 

and improving comfort. Yet for a significant number of people, shared electric modes are 

an interesting proposition and should thus not be fully excluded from the offering. Over 

time, as more users gain experience and through word-of-mouth and positive experiences 

of others, the use of electric shared modes is also likely to increase.  
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1. Introduction 

Through its many externalities (emissions, noise, safety, space consumption,…) the 

mobility sector has a substantial impact on the quality of life of people around the world. 

Considering that mobility is the only sector where emissions have increased since 1990 

(European Environment Agency, n.d.), the need to reduce externalities is even more 

pressing. In terms of everyday mobility of individuals, private internal combustion engine 

vehicles are the primary contributor of externalities. For distances beyond a few kilometres 

(what is comfortable to walk or cycle), public transport is one of the most sustainable 

alternatives, in terms of energy efficiency, safety and space consumption. Yet it often 

represents a fairly small share within the modal split (Prieto-Curiel & Ospina, 2024). Partly 

this is due to the quality of public transport itself (crowding, long(er) travel times, 

infrequent services, inconvenient ticketing,…). However, a substantial reason for the 

unattractiveness of public transport is the first/last mile problem: if people want to use 

public transport, they need to go to a stop/station to board a vehicle. In dense cities this 

can be a few minutes walk, but in less dense urban areas, suburbs or the countryside, the 

nearest stop can be hundreds of meters or even kilometres away. This makes using public 

transport very unattractive. 

A recent study by Jonkeren & Huang (2024) analysed the potential of shifting car trips 

onto public transport in the Netherlands. Considering walking as an access/egress mode 

to public transport and no more than a 50% increase in the door-to-door travel time, only 

0.9% of all car trips (2.5% of the total distance travelled) can be substituted. Allowing for 

travellers to access/egress public transport on the bike, this mode shift potential increases 

to 3.4% of trips or 7.8% of the travel distance. While still low, it represents more than a 

3-fold increase from walking, showing the potential of the combination of bike and public 

transport. This shift is even more striking, when considering that these 3.4% of shifted car 

trips would result in a 90% increase in public transport trips. Jonkeren & Huang (2024) 

considered an upper bound of 5km for the access/egress distance, which is often used as 

the limit for a comfortable cycling commute. In one scenario, they did increase the 

maximum distance to 8km and the shifting potential increased further, to 7.8% of trips 

and 11% of the distance. 

From the study of Jonkeren & Huang (2024), we can see that increasing the distance 

and speed of trips to/from public transport stops, public transport becomes vastly more 

attractive to replace car trips. But for longer distances, especially beyond 5km, even cycling 

becomes impractical for most. In recent years however, a variety of new forms of shared, 

often electric-powered mobility have entered the market, known collectively as 

micromobility (Abduljabbar et al., 2021). It includes modes such as bicycles, scooters, 

mopeds, hoverboards, roller-skates etc. 

Several studies have been published in recent years, investigating the potential of these 

modes, their perception among travellers and what their role is within the mobility sector. 

Abduljabbar et al. (2021) carried out a review of recent findings and summarised that 

micromobility services tend to alleviate congestion, reduce emissions and address issues 

such as inequality and accessibility. They particularly point to improving the first/last mile 

as a major benefit. Considering induvial modes, scooters and mopeds are less beneficial 

as they sometimes displace walking and bike trips, high lifecycle costs due to high turnover 

and vandalism. On the other hand, de Bortoli (2021) reports that when considering 

everything together, there is little difference between a shared bicycle and an electric 

moped. 
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Considering the user and behavioural characteristics, most studies are in agreement as 

to the types of users using shared micromobility: they tend to be younger individuals, 

male, with an above average level of education, above average income and they tend to 

be fully employed (Badia & Jenelius, 2023; Christoforou et al., 2021; Mehzabin Tuli et al., 

2021; Mouratidis, 2022; Nikiforiadis et al., 2021; Oeschger et al., 2023; Reck & Axhausen, 

2021; Yan et al., 2023). Their primary motivation for using the services varies between 

contexts, with some studies finding price to be a deciding factor (Badia & Jenelius, 2023; 

Craver, 2024; Mehzabin Tuli et al., 2021; Zhu et al., 2022), while others reporting time 

savings as the main motivation (Christoforou et al., 2021; Esztergár-Kiss & Lopez 

Lizarraga, 2021). Shared micromobility tends to be used predominantly in dense urban 

areas (Badia & Jenelius, 2023; Romm et al., 2022) and mostly for leisure/social trips 

(Christoforou et al., 2021; de Wit, 2023; Esztergár-Kiss & Lopez Lizarraga, 2021). 

One major topic of many publications is the role of (shared) micromobility in modal 

shift and particular its relation to public transport, whether it is a complement or 

competition. Most studies find mixed results, with micromobility acting both as a substitute 

as well as complement to public transport (de Wit, 2023; Luo et al., 2021; Nawaro, 2021; 

Ziedan, Darling, et al., 2021; Ziedan, Shah, et al., 2021). Micromobility tends to 

complement longer distance public transport, i.e. trains (de Wit, 2023; Liu & Miller, 2022; 

Romm et al., 2022), while substituting local public transport (buses, trams) and also 

walking and cycling (Badia & Jenelius, 2023; Christoforou et al., 2021; Nikiforiadis et al., 

2021; Wang et al., 2022). Two literature review studies on micromobility (Abduljabbar et 

al., 2021; Zhu et al., 2022) both concluded that better integration between micromobility 

and public transport is needed and that much is still unknown in this domain. 

To expand on the literature on micromobility and it’s integration with public transport, 

this paper aims to get a better understanding of people’s perception of micromobility, the 

valuation of time and different travel-related components and how they are willing to trade 

these off amongst each other. Specifically, we focus on the activity-end of the trip and how 

various shared micromobility solutions compete with existing alternatives. Research shows 

that the activity-ends of public transport trips tend to be shorter and less dominated by 

privately owned modes of transport (Stam, 2019). 

In this paper, we will primarily look into the activity-end of a public transport trip, which 

is sometimes referred to in literature as an egress trip or the last mile. Home-end and 

activity-end refer to which side of the public transport trip the particular leg is happening 

on: between home and a public transport stop or between an activity location (work, 

school, cinema, sports centre,…) and a public transport stop. Access and egress 

(sometimes also called first and last mile) often refer to the same (access is often used for 

the home-end and egress for the activity end), but an access trip is always the trip or leg 

preceding the main public transport leg of the trip, while egress is always the succeeding 

leg. We typically view trips as originating at home and going to an activity, but if looking 

at the return trip, the access trip happens on the activity side and the egress on the home 

side. A graphic explanation of the terminology is included in Figure 1. 
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Figure 1. Terminology with access/egress trip and the home- and activity-end of trips 

For trips on the activity end, we consider four different forms of shared micromobility, 

namely the bicycle, electric bicycle (e-bike), scooter and moped. The study is carried out 

in the Netherlands, where different terminology is used for scooter and mopeds: the 

standing scooter (shown on the left in Figure 2), which has emerged in the last decade, is 

known as a “step”. A traditional sit-down version (shown in the right in Figure 2) on the 

other hand is primarily called a “moped”. To avoid confusion with the word scooter, we will 

from here on out be using the words step and moped to refer to the two modes depicted 

in Figure 2. 

 
Figure 2. A step (left) and moped (right) 

The rest of the paper is structured as follows: the data collection and modelling 

approaches employed in the research are presented within the Methodology section in 

Section 2. The results are then outlined in Section 3, followed by a discussion on the 

implications of the results and an overall conclusion in Section 0. 

 

2. Methodology 

2.1 Survey design 

To gain insights into the perception of valuation of different shared micromobility 

alternatives as a solution for the activity-end, we carry out a discrete choice analysis. To 

that end, we employ a stated preference (SP) discrete choice experiment. This is preferred 

to a revealed preference approach as we are able to much more carefully control the 
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attributes and their variability. Additionally, SP experiments are better suited in instances 

investigating new alternatives with limited or no usage. 

We devise an extensive SP experiment with a total of six alternatives. To make is easier 

for respondents and to obtain additional information, each choice task is split into two: 

respondents are first tasked to choose an egress mode among four different shared 

micromobility options, namely: (1) bicycle, (2) electric bicycle (e-bike), (3) e-step and (4) 

e-moped. Their chosen mode is then presented again next to (5) public transport and (6) 

walking. This way we can uncover the preference for different micromobility options in 

isolation and how they fit into the wider array of alternatives. 

The alternatives are described by several attributes. Micromobility alternatives include 

(1) travel time, (2) travel cost, (3) walking time between the platform and vehicle, (4) 

type of rent (single or return) and (5) parking characteristics (free-floating, station-based 

or staffed station-based). The latter two are included as they form two key determinants 

of how shared micromobility services can be designed. According to Wilkesmann et al. 

(2023), micromobility sharing schemes can be one-way/single or return and free-floating 

or station-based. One-way refers to a vehicle being rented in one location and dropped off 

at another, whereas a return rent means that the vehicle must be returned at the same 

location as where it was taken. While the single rent approach gives travellers more 

flexibility and can make better use of vehicles, return rent is reliable for the return trip and 

requires little to no vehicle repositioning by the provider. Moving to parking type, the 

majority of shared micromobility services at the moment are free-floating, which means 

that a vehicle can be picked up and dropped off anywhere (within the service area). This 

often causes problems with vehicles being left on the street, on side-walks and being 

vandalised. Station-based parking (also referred to as docked) on the other hand has 

predefined locations where vehicles can be taken/left. To test if the presence of personnel 

increases the overall experience, we add that option to the station-based attribute level 

also. For public transport, (1) travel time, (2) travel cost and (3) walking time and (4) 

waiting time attributes are varied. The walking alternative only has a walking time 

attribute. An example choice task with the alternatives and attributes for the two choice 

tasks can be seen in Figure 3. 
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Figure 3. Example choice sets for the first (left) and second (right) choice task. In this example, 

the respondent chose E-bike in the first choice task, which is shown again in the second. 

In addition to the choice tasks, the context of the trip is also varied: (1) the trip 

purpose, (2) the length of the train trip preceding the egress trip and (3) the distance from 

the station to the destination. Trip purpose is known to affect people’s mode choice 

preferences and willingness to pay (Geržinič et al., 2022), so the trip is either to 

work/education or for a social activity with friends/family. The train trip is varied because 

previous research found that for longer trips, travellers are willing to make longer 

access/egress trips (Krygsman et al., 2004). In the survey, train trips vary between 15min, 

45min and 75min, capturing the majority of train trip lengths while also keeping 

equidistance between levels (see Figure 4). Finally, egress trip distance is varied to assess 

the preferences for different modes across varying trip distances and in particular if electric 

modes may be more attractive for longer distances. We test distances of 1km, 4km and 

7km. These values are not conveyed explicitly, but rather we use them to impute possible 

travel time and cost attribute levels. As we use three levels for each attribute, that provides 

with additional variation in each distance class and thus good overlap across the classes. 

The tested values also align well with the tested values of Jonkeren & Huang (2024); 

although they tested 8km as the furthest range, the additional variation we apply onto the 

7km distance class is able to capture distances of up to 8km. 

We use Ngene (ChoiceMetrics, 2021) to obtain the survey design. We use simple 

priors, indicating only the expected sign (negative) for travel time, walking time, waiting 

time and travel cost, whereas other priors are set to zero as we do not have sufficient 

information on the preference. Together with the context, we obtain a total of 54 choice 

sets, which we block over six blocks into nine choice tasks per respondent. Within those, 

a group of three choice tasks has the same context (trip purpose, train trip length, egress 
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trip distance), meaning that each respondents is shown three different context 

combinations. Respondents are randomly allocated to one of the six blocks. 

 
Figure 4. Cumulative distribution of train travel times and the context levels tested 

2.2 Model estimation 

The obtained data is modelled by means of a discrete choice model is specified using 

the Pandas Biogeme package in Python (Bierlaire, 2023). The model is estimated based on 

the assumption that respondents try to maximise their expected utility when making trade-

offs (McFadden, 1974). We estimate a series of multinomial logit (MNL) models, testing 

different specifications of parameters to capture non-linear perception of attributes, 

interaction effects and the impact of socio-demographics and current travel behaviour on 

mode choice. 

The model is then extended utilising a mixed logit model (MXL) formulation, which 

provides three additional benefits which can help in improving model fit and improving the 

understanding of preferences of individuals. Firstly, MXL models account for the panel 

effect, meaning they treat all the responses from one respondent as the same person 

(Train, 2009). Traditional MNL models consider each choice made independent of all other 

choices, including the unobserved error terms. But the unobserved error terms of the same 

respondent should stay the same throughout the choices they make. 

Secondly, MXL models allow for analysing the heterogeneity in behaviour among 

respondents (Train, 2009). Parameters can be randomised, meaning that they are 

distributed and an individual’s perception of an attribute can fall anywhere on the 

distribution. This allows us to analyse the range of trade-off behaviours that can be 

expected within a population.  

Finally, MXL models enable us to account for potential nesting structures within the 

data. MNL models assume that all alternatives are independent of each other, while this 

may not be the case (Train, 2009). In this study, there is reason to believe that all 

micromobility modes may have certain unobserved similarities, which are not shared with 

walking and public transport. Further, the bicycle and e-bike may also share similarities 

between them that is not shared with other modes. These groups are called nests and by 
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specifying a nesting parameter, we can ascertain if individuals perceive them to be more 

similar. In other words, we can determine the level of correlation between alternatives. 

To compare the many estimated models, several model outputs can be compared to 

determine the best performing model. The final loglikelihood and rho-square are direct 

indicators of how well the model fits the observed data, with the latter indicating the level 

of fit between 0 (random) and 1 (perfect fit). These indicators do not take the number of 

parameters into account, meaning they do not provide information on the efficiency 

(parsimony) of a model. To that end, we employ two indicators, namely the adjusted rho-

square and the Bayesian Information Criterion (BIC) (Train, 2009). Both take the into 

account the model fit and the number of parameters used in the model estimation, where 

the BIC is more strict in penalising additional parameters in the model formulation. 

2.3 Data collection 

 The survey is distributed among the members of the Dutch Railways’ panel (NS, 

2020) between 29.07. and 31.08.2024. Preliminary results include all the responses 

collected up until 15.08.2024 and presented further in this paper. The preliminary results 

include a total of 1,703 responses. 66 did not consent to participating in the survey and 

468 did not complete all the choice tasks. On the 1,169 complete responses, we apply 

several filtering techniques. Firstly, we check for straightlining behaviour on the attitudinal 

statements; respondents who replied with the same answer to multiple/all questions. We 

apply this on the attitudinal statements, removing 5 responses that always filled in the 

same opinion. Next, we remove the speeders by analysing the response times. According 

to Qualtrics (2024), responses shorter than the median minus two standard deviations can 

be considered as too fast. Based on this criterion, a further 10 responses are removed. 

After the filtering, we are left with 1,154 valid responses. The distribution of response times 

and different groups of responses removed can be seen in Figure 5. 

 
Figure 5. Response time distribution 
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3. Results 

On the data collected up until 15.08.2024, we estimate a series of choice models. We start 

by estimating an MNL model to use as a baseline for comparison with more advanced 

models. We then estimate an MNL model with several interaction effects, to test the effect 

of different contexts and potential non-linear perceptions of parameters. Finally, we 

estimate an MXL model to account for the panel effect, test the heterogeneity in perception 

of a variety of attributes and to analyse potential nesting effects among parameters. The 

model fits of all three models are presented in Table 1. The full model outcomes, including 

parameter estimates, are only presented for the MXL model, in Table 2. 

 

Table 1. Overview of model outcomes 

 Baseline MNL MNL with interactions MXL model 

Parameters 12 58 27 

Final LL -12,226 -11,664 -9,593 

Rho-square 0.3430 0.3732 0.4845 

Adjusted Rho-square 0.3424 0.3701 0.4831 

BIC 24,564 23,865 19,435 

 

Through the three models, all three time-related parameters stay fairly consistent, 

with the willingness-to-pay (WtP) for improvements in in-vehicle time around 13€/h, 16-

17€/h for improvements in waiting time and 19-21€/h for walking time. These are well in 

line with current Dutch WtP levels (Kouwenhoven et al., 2023). Contradictory to most 

findings (Wardman, 2004), walking time is valued more negatively than waiting time. 

Nevertheless, both values are in the range of 1.5-2.5x more negative than the in-vehicle 

time, which is again within the expected range. We also test for marginally increasing 

perception of the three time parameters by estimating quadratic components. The ones 

for in-vehicle and waiting time are insignificant. The quadratic component for walking is 

significant, however the impact is minimal. 

For the cost parameter, we do not include a quadratic component, but we do test 

for the different perception of a service being offered for free. This turns out  highly 

significant and also showing a strong impact. If a service is offered for free, it is seems to 

be perceived as if the respondents are paid €2 to use it. 

 

Table 2. Parameter estimates of the MXL model 

 

Parameter 

estimate 

Robust t-stat 

[param]  

Robust t-stat 

[] 

Constants     

Bicycle     -2.5242  -16.14**      1.6221  11.09** 

E-Bike     -4.1196  -20.73**     -0.7777  -2.57* 

Step     -6.3132  -23.18**      1.1756  3.87** 

Moped     -6.9301  -26.95**      1.3927  8.21** 

Public transport     -2.2727  -14.72**      2.5527  17.20** 

Taste parameters     

Cost     -0.4372  -29.64**   
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In-vehicle time     -0.0966  -16.92**   

Waiting time     -0.1163  -10.00**   

Walking time     -0.1375  -23.73**   

Free-floating parking       -0.4380  -3.63** 

Central parking     -0.1913  -2.81**      0.2865  1.46 

Manned parking     -0.1194  -2.17*      0.0179  0.55 

Single rent       -0.5346  -3.81** 

Return rent      0.3474  6.00**     -0.5079  -3.38** 

Nesting parameters     

Bicycle nest      0.3634  2.06*   

Electric modes nest      2.3263  14.52**   

Non-shared modes nest      1.2719  3.52**   

Step-Moped nest      1.2052  5.51**   

Shared modes nest      1.6090  6.91**   

 
** p≤0.01, * p≤0.05 

 

Investigating the preferences for the different modes, we can observe the same 

pattern in all three models, whereas the magnitude of the difference is different. For the 

model with interactions, this can be explained by the latter, as many interactions are linked 

to modal preferences. For the MXL model, accounting for heterogeneity and including the 

nesting effects also affects the value of ASCs. In all three models, (1) walking (the base 

alternative) is the preferred egress mode (ceteris paribus), followed by (2) public transport 

and (3) the shared bicycle that perform very similarly in all three models. They are followed 

by the (4) shared e-bike wile the (5) step and (6) moped taking up the last spots at almost 

equal (dis)preference and not always in this order. This variation of preferences for 

different modes within the MXL model is highlighted in Figure 6.  

 
Figure 6. Preference variation for different modes 

Considering what affects modal preferences, several interactions with trip purpose 

and current travel behaviour have been tested. Firstly, we observe that trip purpose (work 

vs. leisure) has a limited impact on the overall preference for a mode, with only the 

-10 -5 0 5
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preference for moped decreasing in case of a leisure trip, whereas all other interactions 

are insignificant. 

Next, the length of the train trip also does not seem to have an effect on the mode 

preferences, with a single parameter showing a weak albeit significant effect, namely that 

for longer train trips (75min), travellers will have a slight additional preference for taking 

public transport as an egress mode. 

Turning to the influence of current travel behaviour, we highlight the significant 

interaction parameters, which are a few and with predominantly minor impacts. 

Respondents who currently use the bicycle on a weekly basis (at least 1x per week) do not 

differ substantially from the baseline. A small additional utility is observed for the ASC for 

e-bike and a small disutility for PT. Interestingly, frequent train users (at least 1x per week) 

are more likely to opt for a shared moped or step for an egress trip, compared to less 

frequent train users. For those who (almost) never use a car (infrequently on a yearly 

basis) are more likely to choose public transport, and less likely to opt for a shared scooter. 

Lastly, we asses the influence experience with different sharing services has on 

mode preference. Here, the impacts are stronger and more parameters turn out significant. 

To showcase the differing preferences given past experience, we split the sample into four 

groups, based on the experience of using OV fiets and other shared services. As we can 

see in Table 3, about a third of respondents have no experience with any shared service. 

The largest share have used OV fiets, but not other shared modes. Another quarter have 

used both, while only a small fraction used other shared modes, but not OV fiets. Those 

who have previously used OV fiets (the bike sharing service of the Dutch railways) are 

much more likely to also opt for the bike in the SP experiment. A slight preference can also 

be observed for the E-bike, and a dispreference for PT. Having used any other shared 

service before (moped, e-bike, car) has a positive and significant impact on all shared 

modes, with the impact being strongest for moped and step. 

Table 3. Contingency table for experience with different shared transport services 

Have you 

ever used: 

 Other shared modes   

  Yes No  

OV fiets Yes 279 (24%) 497 (43%) 776 

No 41 (4%) 337 (29%) 378 

  320 834 1,154 

 

Next, we look at the types of parking (Figure 7) and rental (Figure 8) approaches. 

In both cases, we see significant overlap between the different implementation schemes. 

When considering parking, it seems that a free-floating approach is preferred, although 

the overlap with the distribution of central parking is significant. And in the results of the 

MNL model with interactions also shows that when adding interactions, the difference 

between means becomes insignificant, meaning that in the form without interactions, they 

may be capturing a different effect. 

In terms of the type of rental, a return may be slightly preferred, to a value of 

~€0.80, which is not substantial. Again, this may come down to personal preferences, 

where some respondents rather opt for the flexibility of the single rent, whereas other s 

prefer the reliability of the return approach. 
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Figure 7. Distribution of preferences for 

parking policies 

 
Figure 8. Distribution of preferences for rental 

schemes 

 

Finally, we analyse the nesting effects that can be observed among the alternatives. 

Doing this by means of an MXL model allows us to test for cross-nesting as well, where an 

alternative can belong to multiple nests at the same time. In particular, we test five 

different nest specifications, namely: 

1. Non-sharing nest: Public transport, Walk 

2. Shared nest: Shared bicycle, Shared E-bike, Shared Step, Shard Moped 

3. Bicycle nest: Shared bicycle, Shared E-bike 

4. Electric nest: Shared E-bike, Shared Step, Shard Moped 

5. Step-Moped nest: Shared Step, Shard Moped 

Although all five nesting parameters are significant, most show a limited rate of correlation 

and therefore limited nesting effects among the alternatives. The weakest effect is seen 

for the bicycle nest, with a correlation of only 0.18. The non-shared, shared and step-

moped nests are all in the correlation interval of 0.4-0.5, which is still weak albeit 

somewhat influential. The Electric nests performs the strongest, with a correlation of 0.59. 

the electric nest also captures all the “new” modes in a way, as those are the shared modes 

that the majority of respondents are likely not familiar with.  

4. Conclusion and implications 

This paper presents the first insights into a larger study on passengers’ perception and 

preferences towards shared micromobility services as an access/egress mode to train 

stations. From the data already collected, we observe that overall, people prefer to reach 

their destination from the station on foot, only opting for other modes for longer egress 

journeys. We see that this switching to other modes starts at a when walking times exceed 

15min, with those who have past experience with shared services opting for a bike or PT 

at 15min egress walking time, whereas those without any past experience will switch to 

PT at 15min, but to bike or e-bike only at 25min of walking time. This highlights many 

previous findings, that familiarity with a service is one of the strongest predictors of future 

use. From our results, we see that this effect is stronger than trip purpose, train trip length 

or current travel behaviour. 

-2,00 -1,00 0,00 1,00 2,00

Free-float

Central

Manned

-2,00 -1,00 0,00 1,00 2,00

Single

Return
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With respect to design characteristics of such services, we find no strong preference 

for the type of parking (free-floating, centralised or with personnel) and for a single vs. 

return trip-type rent. In both cases, the differences were minor or even insignificant. When 

accounting for heterogeneity among participants, we conclude that the overlap between 

distributions is substantial and essentially each person will have a different preference 

order. In other words, there is not a single favourite within the population, but rather is 

user-specific. 

In terms of time parameters, we report a WtP in line with Dutch standards of ~10-

15€/h and a higher WtP for walking and waiting times, also falling within the scope of 

expected values. 

Despite the importance of past experience, our results still show that cycling and public 

transport are the dominant and most preferred access/egress modes to train stations for 

distances beyond a comfortable walking distance/time of ~15min (~1km). Policymakers 

and operators should therefore not overestimate the potential of new modes and rather 

focus on improving the quality and availability of the existing options which have proven 

themselves popular among the travelling public. 

An interesting finding to potentially investigate further is also the integration of 

access/egress travel directly in the ticket price of the train trip. By estimating the 

perception of a free egress mode (no additional cost), we notice a non-linear effect in 

attractiveness for any of the modes. Deeper integration, such as was shown through the 

many MaaS trials (of ticketing, information,…) is also proven to be more attractive option 

for individuals when travelling. 

This survey assumes that taking the train is a given and that an alternative completely 

circumventing the train trip (by car for example) is not considered in this case. Such an 

analysis may show different results and perhaps new modes may entice current car users 

to switch to train, although existing literature on this topic is not very promising. 

In the future, we will extend the survey to a second panel, capturing less frequent users 

of trains in order to obtain more information from individuals who are currently less likely 

to use trains and therefore also micromobility as an egress mode. We aim to extend the 

models by adding the attitudinal statements that have been included in the survey. We will  

estimate further MXL models and also extend the MNL formulation to a latent class (LC) 

model. Like the MXL, the LC model also accounts for heterogeneity, but rather than 

allocating individuals along a distribution, a discrete number of classes are imposed onto 

the sample, each with its own unique MNL parameters, creating distinct user groups with 

their own WtP values indicating their own unique trade-off behaviour. Additionally, we are 

able to obtain the socio-demographic and travel-related characteristics of each of the 

groups, further enhancing the information of each group. 

  



 

 14 

Literatuur 

Abduljabbar, R. L., Liyanage, S., & Dia, H. (2021). The role of micro-mobility in shaping 

sustainable cities: A systematic literature review. Transportation Research Part D: 

Transport and Environment, 92, 102734. 

https://doi.org/10.1016/J.TRD.2021.102734 

Badia, H., & Jenelius, E. (2023). Shared e-scooter micromobility: review of use patterns, 

perceptions and environmental impacts. Transport Reviews. 

https://doi.org/10.1080/01441647.2023.2171500 

Bierlaire, M. (2023). A short introduction to Biogeme. 

ChoiceMetrics. (2021). Ngene 1.3 User Manual & Reference Guide. www.choice-

metrics.com 

Christoforou, Z., Gioldasis, C., de Bortoli, A., & Seidowsky, R. (2021). Who is using e-

scooters and how? Evidence from Paris. Transportation Research Part D: Transport 

and Environment, 92, 102708. https://doi.org/10.1016/J.TRD.2021.102708 

Craver, J. (2024, August 5). Micromobility booming, but unprofitable. CoMotion NEWS. 

https://comotion.substack.com/p/micromobility-booming-but-

unprofitable?utm_source=post-email-

title&publication_id=1142351&post_id=147277036&utm_campaign=email-post-

title&isFreemail=true&r=29gkh6&triedRedirect=true&utm_medium=email 

de Bortoli, A. (2021). Environmental performance of shared micromobility and personal 

alternatives using integrated modal LCA. Transportation Research Part D: Transport 

and Environment, 93, 102743. https://doi.org/10.1016/J.TRD.2021.102743 

de Wit, G. (2023). Exploring the factors influencing the shared e-moped train combination. 

https://repository.tudelft.nl/islandora/object/uuid%3A04c19841-0bd0-42fc-adbf-

454d587d48d7 

Esztergár-Kiss, D., & Lopez Lizarraga, J. C. (2021). Exploring user requirements and 

service features of e-micromobility in five European cities. Case Studies on Transport 

Policy, 9(4), 1531–1541. https://doi.org/10.1016/J.CSTP.2021.08.003 

European Environment Agency. (n.d.). Transport and mobility. Retrieved August 13, 2024, 

from https://www.eea.europa.eu/en/topics/in-depth/transport-and-

mobility?activeTab=07e50b68-8bf2-4641-ba6b-

eda1afd544be&activeAccordion=70c0da96-f647-48f4-bcc5-cd7162a21c7b 

Geržinič, N., van Oort, N., Hoogendoorn-Lanser, S., Cats, O., & Hoogendoorn, S. P. (2022). 

Potential of on-demand services for urban travel. Transportation. 

https://doi.org/10.1007/s11116-022-10278-9 

Jonkeren, O., & Huang, B. (2024). Modal shift van auto naar de combinatie fiets-ov. 

https://www.kimnet.nl/publicaties/notities/2024/04/25/modal-shift-van-auto-naar-

de-combinatie-fiets-ov 

Kouwenhoven, M., Muller, J., Thoen, S., Willigers, J., & de Jong, G. (2023). Values of Time, 

Reliability and Comfort in the Netherlands 2022 New values for passenger travel and 

freight transport. 

Krygsman, S., Dijst, M., & Arentze, T. (2004). Multimodal public transport: an analysis of 

travel time elements and the interconnectivity ratio. Transport Policy, 11(3), 265–

275. https://doi.org/10.1016/J.TRANPOL.2003.12.001 

Liu, L., & Miller, H. J. (2022). Measuring the impacts of dockless micro-mobility services 

on public transit accessibility. Computers, Environment and Urban Systems, 98, 

101885. https://doi.org/10.1016/J.COMPENVURBSYS.2022.101885 



 

 15 

Luo, H., Zhang, Z., Gkritza, K., & Cai, H. (2021). Are shared electric scooters competing 

with buses? a case study in Indianapolis. Transportation Research Part D: Transport 

and Environment, 97, 102877. https://doi.org/10.1016/J.TRD.2021.102877 

McFadden, D. (1974). The measurement of urban travel demand. Journal of Public 

Economics, 3(4), 303–328. https://doi.org/10.1016/0047-2727(74)90003-6 

Mehzabin Tuli, F., Mitra, S., & Crews, M. B. (2021). Factors influencing the usage of shared 

E-scooters in Chicago. Transportation Research Part A: Policy and Practice, 154, 164–

185. https://doi.org/10.1016/J.TRA.2021.10.008 

Mouratidis, K. (2022). Bike-sharing, car-sharing, e-scooters, and Uber: Who are the shared 

mobility users and where do they live? Sustainable Cities and Society, 86, 104161. 

https://doi.org/10.1016/J.SCS.2022.104161 

Nawaro, Ł. (2021). E-scooters: competition with shared bicycles and relationship to public 

transport. International Journal of Urban Sustainable Development, 13(3), 614–630. 

https://doi.org/10.1080/19463138.2021.1981336 

Nikiforiadis, A., Paschalidis, E., Stamatiadis, N., Raptopoulou, A., Kostareli, A., & Basbas, 

S. (2021). Analysis of attitudes and engagement of shared e-scooter users. 

Transportation Research Part D: Transport and Environment, 94, 102790. 

https://doi.org/10.1016/J.TRD.2021.102790 

NS. (2020). NS Panel. https://nspanel.nl/ 

Oeschger, G., Caulfield, B., & Carroll, P. (2023). Investigating the role of micromobility for 

first- and last-mile connections to public transport. Journal of Cycling and 

Micromobility Research, 100001. https://doi.org/10.1016/J.JCMR.2023.100001 

Prieto-Curiel, R., & Ospina, J. P. (2024). The ABC of mobility. Environment International, 

185, 108541. https://doi.org/10.1016/J.ENVINT.2024.108541 

Qualtrics. (2024). Response Quality. https://www.qualtrics.com/support/survey-

platform/survey-module/survey-checker/response-quality/#Speeders 

Reck, D. J., & Axhausen, K. W. (2021). Who uses shared micro-mobility services? Empirical 

evidence from Zurich, Switzerland. Transportation Research Part D: Transport and 

Environment, 94, 102803. https://doi.org/10.1016/J.TRD.2021.102803 

Romm, D., Verma, P., Karpinski, E., Sanders, T. L., & McKenzie, G. (2022). Differences in 

first-mile and last-mile behaviour in candidate multi-modal Boston bike-share 

micromobility trips. Journal of Transport Geography, 102, 103370. 

https://doi.org/10.1016/J.JTRANGEO.2022.103370 

Stam, B. (2019). Access / egress facilities at railway stations [Master’s]. Delft University 

of Technology. 

Train, K. (2009). Discrete choice methods with simulation. In Discrete Choice Methods with 

Simulation (Vol. 9780521816). Cambridge University Press. 

https://doi.org/10.1017/CBO9780511753930 

Wang, K., Qian, X., Fitch, D. T., Lee, Y., Malik, J., & Circella, G. (2022). What travel modes 

do shared e-scooters displace? A review of recent research findings. 

Https://Doi.Org/10.1080/01441647.2021.2015639, 43(1), 5–31. 

https://doi.org/10.1080/01441647.2021.2015639 

Wardman, M. (2004). Public transport values of time. Transport Policy, 11(4), 363–377. 

https://doi.org/10.1016/j.tranpol.2004.05.001 

Wilkesmann, F., Ton, D., Schakenbos, R., & Cats, O. (2023). Determinants of station-

based round-trip bikesharing demand. Journal of Public Transportation, 25, 100048. 

https://doi.org/10.1016/J.JPUBTR.2023.100048 



 

 16 

Yan, X., Zhao, X., Broaddus, A., Johnson, J., & Srinivasan, S. (2023). Evaluating shared 

e-scooters’ potential to enhance public transit and reduce driving. Transportation 

Research Part D: Transport and Environment, 117, 103640. 

https://doi.org/10.1016/J.TRD.2023.103640 

Zhu, J., Xie, N., Cai, Z., Tang, W., & Chen, X. (2022). A comprehensive review of shared 

mobility for sustainable transportation systems. 

Https://Doi.Org/10.1080/15568318.2022.2054390, 17(5), 527–551. 

https://doi.org/10.1080/15568318.2022.2054390 

Ziedan, A., Darling, W., Brakewood, C., Erhardt, G., & Watkins, K. (2021). The impacts of 

shared e-scooters on bus ridership. Transportation Research Part A: Policy and 

Practice, 153, 20–34. https://doi.org/10.1016/J.TRA.2021.08.019 

Ziedan, A., Shah, N. R., Wen, Y., Brakewood, C., Cherry, C. R., & Cole, J. (2021). 

Complement or compete? The effects of shared electric scooters on bus ridership. 

Transportation Research Part D: Transport and Environment, 101, 103098. 

https://doi.org/10.1016/J.TRD.2021.103098 

  


